Introduction
============

Pharmaceutical manufacturers spend billions of dollars annually in payments to physicians in the form of food and beverages, gifts, and educational materials, as well as for speaker and consulting fees.[@ref1] These payments compensate physicians for clinical and scientific input, support educational events, and promote products. Most physicians believe these gifts do not influence their prescribing.[@ref2] [@ref3] [@ref4] [@ref5] However, many studies have shown that physician detailing[@ref6] and overall marketing expenditures by the manufacturers of pharmaceuticals[@ref6] [@ref7] are associated with greater prescribing of marketed drugs, although these studies did not have data on payments to physicians. Studies from more than 20 years ago showed that physicians who receive payments from manufacturers were more likely to prescribe or recommend the manufacturer's products.[@ref8] [@ref9] [@ref10] However, these single institution studies were largely based on self reports of payments and prescribing. More recent data provide a unique opportunity to better understand whether payments to physicians from the manufacturers of pharmaceuticals are associated with prescribing behavior.

The Open Payments program, enacted as part of the Affordable Care Act, mandated manufacturers of pharmaceuticals and medical devices to report payments to physicians and teaching hospitals to the Centers for Medicare & Medicaid Services (CMS). The resulting data include direct and indirect payments as well as payments in kind, such as the value of food and gifts, and detail the manufacturers' products associated with the payment (see box 1). We used 2013 and 2014 data on Open Payments, along with Medicare Part D pharmaceutical prescribing data over the same period, to examine associations between payments to physicians and prescribing within hospital referral regions for drugs within two of the most commonly prescribed and commonly marketed drug classes: oral anticoagulants and non-insulin diabetes drugs.[@ref11] We focused our analyses on hospital referral regions, as previous work has shown regional variation in the prescribing of branded versus generic drugs for Part D beneficiaries,[@ref12] and in order to capture the effect of payments to physicians on broader prescribing, perhaps through peer effects. As part of this effort, we also examined whether payment-prescribing associations differed between specialist and non-specialist physicians (see box 1) or between payment types. Payments reported include those generally intended for physicians who provide expert guidance, also known as "key opinion leadership,"[@ref13] [@ref14] through speaking to and educating the clinical community, as well as payments likely intended for physicians who receive information from these expert physicians and from representatives of manufacturers, such as food and beverages and journal articles. We hypothesised that payments to specialists and payments such as speaker fees, consulting fees, honorariums, travel costs, and non-research grants would have a greater impact on prescribing than payments to non-specialists or payments for food and beverages, gifts, or educational materials such as journal articles and textbooks.

Methods
=======

Data sources and sample---Open Payments data
--------------------------------------------

Payments from pharmaceutical and medical device manufacturers to physicians and academic medical centers reported by manufacturers to CMS were available from August 2013 through December 2014, the entirety of the Open Payments program thus far. The program requires reporting of payments for speaker fees for education lectures, consulting fees, honorariums, gifts, food and beverages, journal article reprints or textbooks, travel and lodging, research support, grants, charitable donations in lieu of payment, fees for rental of space or use of facility, and royalties or licensing fees. Items intended for use with or by patients, or payments to physicians totaling less than \$100 in a year, were exempt from reporting.

We included payments to allopathic and osteopathic physicians and excluded payments to academic medical centers and non-physician clinicians. CMS did not require payments to non-physician clinicians to be reported, and though there was some voluntary reporting, the extent and uniformity of reporting is unclear. We excluded payments for research and royalties, or reports of ownership or investments, as such payments are substantially larger than other types of payments, potentially biasing our results, and some are compensation for intellectual property. We aggregated all payments to hospital referral regions using national provider identifiers, the practice zip code of the recipient in the national plan and provider enumeration system, and a Dartmouth Atlas hospital referral region-zip code crosswalk.[@ref15] We excluded payments not linked to a national provider identifier, and recipient zip codes not assigned a hospital referral region (see supplement for details).

Data sources and sample---Medicare Part D data
----------------------------------------------

Medicare Part D provided drug coverage to more than 37 million fee-for-service and Medicare Advantage beneficiaries in 2014, representing 70% of all eligible Medicare beneficiaries.[@ref16] We used prescribing data from the CMS prescription drug event database for the last five months of 2013, and calendar year 2014, overlapping with the available payment data. The prescribing data contained both the generic and the brand (if any) names of the prescriptions filled, the number of days of drug filled, and the national provider identifier of the prescriber. Prescriptions were aggregated to hospital referral regions using the same process used for payment data as described above and were linked to payments using national provider identifiers with exact matching (see supplement for details).

Hospital referral region aggregated payments to physicians
----------------------------------------------------------

We identified payments associated with two drug classes: oral anticoagulants and non-insulin diabetes drugs. For each of the two drug classes we calculated the aggregate number and dollar value of payments per 1000 person years of Part D coverage for each hospital referral region. Since the number of Medicare Part D enrollees varies throughout the calendar year,[@ref17] we used the total number of months of Part D coverage during calendar year 2014 to calculate person years of coverage per hospital referral region.

Payments per 1000 person years of Part D coverage were calculated overall by physician type and by payment type. We categorized physicians as specialists and as non-specialists based on which physicians in the United States are generally considered experts relative to the drug class' major indication and use (see box 1). Oral anticoagulants are most commonly used for atrial fibrillation and venous thromboembolism, thus we considered cardiologists and hematologists as specialists for oral anticoagulants, and endocrinologists as specialists for non-insulin diabetes drugs. We categorized all other physicians as non-specialists. We also categorized payments as those generally intended for "key opinion leadership," including speaker fees, consulting fees, honorariums, travel costs, and non-research grants, or as those generally intended for physicians who receive information from these expert physicians and from representatives of manufacturers, including food and beverages, gifts, or educational materials such as journal articles and textbooks.

Hospital referral region aggregated prescribing by physicians
-------------------------------------------------------------

We identified all Medicare Part D prescriptions written by physicians for two drug classes: oral anticoagulants and non-insulin diabetes drugs. Oral anticoagulants included warfarin and the direct thrombin and factor Xa inhibitors (see supplement table 1); we excluded oral antiplatelet drugs such as clopidogrel because their indications and use are different from those of other oral anticoagulants, as well as aspirin because it is an over-the-counter drug. Non-insulin diabetes drugs included biguanides, sulfonylureas, thiazolidinediones, dipeptidyl peptidase-4 inhibitors, glucagon-like peptide 1 receptor agonists, meglitinides, and sodium-glucose cotransporter 2 inhibitors.

Within each class we categorized drugs as marketed or non-marketed (see supplement table 1); a marketed drug was defined as any drug for which there were 100 payments or more during the study period. Of note, generic drugs are included in our analysis, but there were no generic drugs for which physicians received a sufficient number of payments to be considered "marketed," with one exception: a generic version of the diabetes drug metformin, marketed as Glumetza. Thus, we categorized all Glumetza prescriptions (0.19% of all metformin prescriptions) as marketed drugs.

For each of the two drug classes, we calculated the market share (%) of prescription days filled of the marketed drug from among all drugs within the drug class within a hospital referral region. Here is an example to clarify how market share was calculated. Among oral anticoagulants, dabigatran, rivaroxaban, and apixaban were marketed drugs, whereas warfarin was the only non-marketed drug in the class. In a hypothetical hospital referral region with 100 prescription days filled by oral anticoagulants, if 20 prescription days filled were for dabigatran, rivaroxaban, and apixaban, whereas 80 prescriptions days filled were for warfarin, the market share for marketed oral anticoagulants would be calculated to be 20%.

Covariates
----------

We included measures of patient age, sex, race, income status, and clinical comorbidity, as measured using the hierarchical condition category score. CMS uses these scores to adjust payments to Medicare Advantage insurers according to beneficiaries' risk. Scores are calculated using personal, diagnoses, and disease factors. We obtained these measures from the chronic conditions warehouse at the individual level for all Part D enrollees. We then calculated mean age and hierarchical condition category score at the level of hospital referral region, along with the proportion of Part D enrollees of female sex, minority race, and of enrollees eligible for Part D subsidies, a surrogate marker of beneficiary income. We also included estimated median household income for 2014 from the US census' American community survey. The estimates were obtained at the zip code tabulation area level and aggregated to the hospital referral region level (see supplement for details).

Statistical analysis
--------------------

Independent analyses were carried out for each drug class. We used descriptive statistics to estimate the median number and value of payments per 1000 person years of Part D coverage across hospital referral regions, along with the median days filled of the marketed drug. We used linear regression models fitted using ordinary least squares to analyze the association between payments and prescribing at the level of hospital referral region, calculating the predicted change in market share associated with one payment per 1000 person years of coverage. We then calculated the effect of the predicted change in market share on the days filled of the marketed drug associated with one additional payment. All analyses were adjusted for hospital referral region age, sex, race, income, and hierarchical condition category, and these were repeated, stratified by physician and payment type. We then evaluated whether it was the number of payments or the dollar value of payments that was underlying the association between payments and prescribing. For this we compared the effect magnitude of an additional payment in a region to the effect of an increase in the average dollar value of those payments. We then calculated the predicted market share change associated with a one unit increase in the number of payments versus a dollar value equivalent increase in the size of an average payment (see supplement for details).

Analysis and data visualization were conducted using Stata (StataCorp) and ArcGIS (Esri).

Patient involvement
-------------------

No patients were involved in setting the research question or the outcome measures, nor were they involved in developing plans for design or implementation of the study. No patients were asked to advise on interpretation or writing up of results. There are no plans to disseminate the results of the research to study participants or the relevant patient community.

Results
=======

Among 306 hospital referral regions, 977 407 payments to 120 110 physicians were related to oral anticoagulants (table 1[](#tbl1){ref-type="table"}). Among all hospital referral regions, the median number of payments per 1000 person years of Part D coverage was 25.4 (interquartile range 18-33) and the median value of payments was \$13 (\$10-\$17). The top panel in figure 1[](#f1){ref-type="fig"} illustrates the distribution of the number of payments for oral anticoagulants by hospital referral region, categorized by fifths. In addition, among 306 hospital referral regions, there were 14 855 478 prescriptions for oral anticoagulants for 3 469 152 patients by 308 622 physicians, totaling 1 106 613 241 filled prescription days. Among all hospital referral regions, the median market share for marketed oral anticoagulants was 21.6% (16-26%). The bottom panel in figure [@ref1] illustrates the distribution of the market share for marketed oral anticoagulants by hospital referral region, categorized by fifths.

###### 

Number and dollar value of payments to physicians for two classes of drugs studied, by physician and payment type

  Payments                                                                                     Oral anticoagulants                     Non-insulin diabetes drugs                    
  -------------------------------------------------------------------------------------------- --------------------- ----------------- ---------------------------- ---------------- -----------------
  Overall payments                                                                             977 407               61 026 140                                     1 787 884        108 417 616
  Payments by physician type:                                                                                                                                                        
   Specialists                                                                                 306 801 (31)          36 172 546 (59)                                199 482 (11)     59 900 148 (55)
   Non-specialists                                                                             670 606 (69)          24 853 593 (41)                                1 588 402 (89)   48 517 467 (45)
  Payment type:                                                                                                                                                                      
  ** **For speaker fees, consulting fees, honorariums, travel costs, and non-research grants   33 267 (3)            43 773 562 (72)                                74 368 (4)       77 477 450 (71)
  ** **For food and beverages, gifts, or educational materials                                 944 140 (97)          17 252 578 (28)                                1 713 516 (96)   30 940 165 (29)

![**Fig 1** Distribution of payments by pharmaceutical manufacturers to physicians, and physician prescribing of marketed drugs among Medicare Part D beneficiaries for oral anticoagulants, by hospital referral region. Payments per 1000 person years of Part D coverage for oral anticoagulants (top panel); market share (%) of marketed oral anticoagulants (bottom panel)](flew032618.f1_default){#f1}

Among 306 hospital referral regions, there were 1 787 884 payments to 111 936 physicians related to non-insulin diabetes drugs (table 1[](#tbl1){ref-type="table"}). Among all hospital referral regions, the median number of payments per 1000 person years of Part D coverage was 47.5 (33-61) and the median value of payments was \$13 (\$10-\$18). The top panel in figure [@ref2] illustrates the distribution of the number of payments for non-insulin diabetes drugs by hospital referral region, categorized by fifths. In addition, among these 306 hospital referral regions, there were 31 093 976 prescriptions for diabetes drugs for 7 044 021 patients by 315 264 physicians, totaling 3 413 562 498 filled prescription days. Among all hospital referral regions, the median market share for marketed non-insulin diabetes drugs in hospital referral regions was 12.6% (10-14%). The bottom panel in figure 2[](#f2){ref-type="fig"} illustrates the distribution of the market share for marketed non-insulin diabetes drugs by hospital referral region, categorized by fifths.

![**Fig 2** Distribution of payments by pharmaceutical manufacturer to physicians, and physician prescribing of marketed drugs among Medicare Part D beneficiaries for non-insulin diabetes drugs, by hospital referral region. Payments per 1000 person years of Part D coverage for non-insulin diabetes drugs (top panel); market share (%) of marketed non-insulin diabetes drugs (bottom panel)](flew032618.f2_default){#f2}

Association of payments and prescribing
---------------------------------------

For both oral anticoagulants and non-insulin diabetes drugs, we found that the number of payments to physicians was associated with greater prescribing of marketed drugs within a hospital referral region. After adjustment for age, sex, race, income, and hierarchical condition category risk score, one payment per 1000 person years of Part D coverage was associated with a 0.32% increase in market share for marketed oral anticoagulants and a 0.12% increase for marketed non-insulin diabetes drugs (table 2[](#tbl2){ref-type="table"}). In prescribing terms, one additional payment in a hospital referral region (median dollar value \$13) was associated with 94 (95% confidence interval 76 to 112) and 107 (89 to 125) additional days filled of the marketed drug for oral anticoagulants and non-insulin diabetes drugs, respectively.

###### 

Changes in market share of marketed drugs and association of regional prescribing with all payments, payments to specialists versus non-specialists, and food and education payments versus speaker and consulting payments

  Payments                                                                                   Oral anticoagulants             Non-insulin diabetes drugs                                      
  ------------------------------------------------------------------------------------------ --------------------- --------- ---------------------------- -- --------------------- --------- ------------------
  All payments to all physicians                                                             0.32 (0.26 to 0.38)   \<0.001   94 (76 to 112)                  0.12 (0.1 to 0.14)    \<0.001   107 (89 to 125)
  Payment by physician type:                                                                                                                                                                 
   Non-specialists                                                                           0.32 (0.23 to 0.41)   \<0.001   100 (68 to 123)                 0.12 (0.01 to 0.15)   \<0.001   114 (93 to 144)
   Specialists                                                                               0.71 (0.58 to 0.84)   \<0.001   212 (174 to 250)                0.36 (0.25 to 0.47)   \<0.001   331 (230 to 442)
   P value for difference between groups                                                                           \<0.001                                                         \<0.001   
  Payment type:                                                                                                                                                                              
  ** **For food and beverage, gifts, or educational materials                                0.32 (0.23 to 0.41)   \<0.001   96 (77 to 114)                  0.12 (0.01 to 0.14)   \<0.001   110 (91 to 128)
  ** **For speaker fees, consulting fees, honoraria, travel costs, and non-research grants   1.09 (0.21 to 1.98)   0.02      326 (62 to 590)                 0.53 (0.24 to 0.81)   \<0.001   484 (222 to 745)
  ** **P value for difference between groups                                                                       0.17                                                            0.01      

\*Percent change in market share for one additional payment per 1000 person years of Part D coverage in an hospital referral region.

†Number of additional prescription days filled of marketed drug associated with an increase of one payment in a region.

Payments to specialist versus non-specialist physicians
-------------------------------------------------------

For both oral anticoagulants and non-insulin diabetes drugs, payments to specialists were associated with greater regional prescribing of marketed drugs than payments to non-specialists (P\<0.001). For oral anticoagulants, payments to specialists represented 31% of the total number of payments and 59% of the sum value of payments, whereas for non-insulin diabetes drugs, payments to specialists represented 11% of the total number of payments and 55% of the sum value of payments (table 1[](#tbl1){ref-type="table"}). For oral anticoagulants, an increase of one payment per 1000 person years to cardiologists or hematologists was associated with a 0.71% increase in regional market share, compared with 0.32% for other physicians, translating to 212 (95% confidence interval 174 to 250) and 100 (68 to 123) additional days filled of the marketed drug for one additional payment, respectively. For non-insulin diabetes drugs, the corresponding association was a 0.36% and a 0.12% increase, translating to 331 (230 to 442) and 114 (93 to 144) additional days filled of the marketed drug for one additional payment in a region, respectively (table 2[](#tbl2){ref-type="table"}; P values \<0.001).

Type of payment
---------------

For non-insulin diabetes drugs but not for oral anticoagulants, payments for speaker fees, consulting fees, honorariums, travel costs, and non-research grants were associated with greater regional prescribing of marketed drugs than payments for food and beverage gifts or educational materials. Payments for speaker fees, consulting fees, honorariums, travel costs, and non-research grants represented 4% of the total number of payments and 72% of the sum payment dollar value (table 1[](#tbl1){ref-type="table"}). For oral anticoagulants, an increase of one payment per 1000 person years for speaker fees, consulting fees, honorariums, travel costs, and non-research grants was associated with a 1.09% increase in market share, compared with 0.32% for food and beverages, gifts, or educational materials (P=0.17), translating to 326 (95% confidence interval 62 to 590) and 96 (77 to 114) additional days filled of the marketed drug for one additional payment in a region, respectively. For non-insulin diabetes drugs, the corresponding impact was a 0.53% and a 0.12% increase (P=0.007), translating to 484 (222 to 745) and 110 (91 to 128) additional days filled of the marketed drug for one additional payment in a region, respectively (table 2[](#tbl2){ref-type="table"}).

Number of payments versus average dollar value of payments
----------------------------------------------------------

For both oral anticoagulants and non-insulin diabetes drugs, the number of payments was associated with greater regional prescribing of marketed drugs than a dollar equivalent increase in the average value of those payments. For oral anticoagulants, an increase of one in the number of payments per 1000 person years of Part D coverage (average payments per hospital referral region=26) was associated with a 0.25% (95% confidence interval 0.20% to 0.31%, P\<0.001) increase in prescribing of marketed drugs, whereas an equivalent change in the average value of payments (\$2 per payment; average payment \$54) was associated with a 0.04% (0.01% to 0.08%, P=0.01) increase in prescribing. For non-insulin diabetes drugs, an increase of one in the number of payments (average payments per hospital referral region=47) was associated with a 0.09% (0.07% to 0.11%) increase in prescribing, whereas an equivalent change in the average value of payments (\$1.16 per payment; average payment \$55) was not significantly associated with prescribing (0.003%, −0.278 to 0.010, P=0.57).

Discussion
==========

In this analysis of Open Payments and Medicare Part D data, payments from manufacturers of pharmaceuticals to physicians were associated with greater regional prescribing of both marketed oral anticoagulant and non-insulin diabetes drugs among Medicare Part D beneficiaries. Payments to specialists and payments for speaker fees, consulting fees, honorariums, travel costs, and non-research grants were associated with greater regional prescribing of marketed drugs than payments to non-specialists or payments for food and beverage, gifts, or educational materials. In addition, we found that the number of payments within a hospital referral region was associated with greater regional prescribing of marketed drugs than dollar equivalent increases in the average value of payments.

In separate analyses for oral anticoagulants and non-insulin diabetes drugs, we found similar overall regional payment-prescribing associations, and for both drug classes, payments to non-specialists were associated with less regional prescribing than payments to specialists. It is notable that while the proportion of the sum value of payments for specialists was similar for oral anticoagulants and non-insulin diabetes drugs (59% and 55% of the total sum value spent in drug class, respectively, table 1[](#tbl1){ref-type="table"}), cardiologists and hematologists accounted for a larger proportion of payments for oral anticoagulants than endocrinologists did for diabetes drugs (31% *v* 11%). This may be due to there being many more practicing cardiologists and hematologists in the United States (22 020 and 13 774, respectively)[@ref18] than practicing endocrinologists (6519). Furthermore, while the overall payment types were similar between the drug classes (see supplement table 3a), endocrinologists received far more payments for speaking and consulting fees than cardiologists and hematologists (28 518 *v* 14 159, supplement tables 3b and 3c).

Before the Open Payments program was initiated, the scope and frequency of payments to physicians was poorly understood. Surveys of physicians and state specific disclosure data suggested that payments were common, but most often were for lower value items such as food and beverages and educational materials.[@ref19] This finding is consistent with our work and other early analyses of the Open Payments data.[@ref20] [@ref21] [@ref22] [@ref23] [@ref24] [@ref25] [@ref26] Our findings are also consistent with a physician level analysis of payments to physicians in Massachusetts and statin prescribing,[@ref27] which showed increased prescribing of brand names among physicians who received payments from industry.

Our analysis also showed that these small payments are associated with greater regional prescribing of marketed oral anticoagulants and non-insulin diabetes drugs, such that one additional payment in an average hospital referral region, despite a median value of only \$13, was associated with nearly three months of additional prescription days filled of the marketed over a 17 month period. Of note, the \$13 encompasses only the value transferred to the physician and not the overall cost to the manufacturer, which includes the development of promotional material and the salary and travel expenses of the detailing representative, among others. Thus, it is not possible to calculate the "return on investment" based solely on Open Payments data. Our findings also showed that though less frequent, certain payments, such as those for specialists, as well as payments generally intended for physicians who provide "key opinion leadership" through speaking to and educating the clinical community, have demonstrably larger effects on the prescribing of marketed drugs within hospital referral regions among all physicians.

Our findings do not necessarily suggest that payments by pharmaceutical manufacturers are harmful for patient care. Patients may benefit from physicians being made aware of newly approved, effective treatments that may have fewer adverse effects, reduce the need for monitoring tests, or improve adherence. However, our findings support long voiced concerns about the potential influence of even small payments to physicians by pharmaceutical companies, such as for food and beverages.[@ref28] [@ref29] [@ref30] This influence on prescribing can potentially negatively affect patients through inappropriate prescribing, or more likely prescribing of more expensive branded drugs when cheaper, generic alternatives exist. By one estimate, the geographic variation in high cost or low cost drug prescribing cost Medicare \$4.5bn in 2008.[@ref12]

Since the advent of Open Payments in the United States, there have been increasing efforts at improving transparency of the relations between industry and medicine in other countries, including England, Scotland, France, Denmark, Australia, and others.[@ref31] The European Federation of Pharmaceutical Industries and Associations, a Brussels based trade association of large pharmaceutical manufacturers, voluntarily adopted payment disclosure guidelines in 2013, with reporting to begin in June 2016, though implementation will vary by country.[@ref31] [@ref32] Some of these regulations go even farther than Open Payments, with the French Sunshine Act mandating disclosures of payments to all clinicians, not just physicians, and levying financial penalties for non-disclosure.[@ref33] Payments to physicians may have declined in the United States in expectation of increased transparency,[@ref34] but any effect on the larger drug market or on patient care is unclear. However, disclosure of these payments may have greater impact in countries with tighter control of formularies and drug prices than in the US pharmaceutical market.

Limitations of this study
-------------------------

Our study has important limitations. Firstly, as the study was cross sectional, we cannot prove the causality that marketing causes prescribing; it is possible that pharmaceutical companies market in regions where prescribing is already higher. Secondly, our results likely underestimate the association between payments by the manufacturers of pharmaceuticals and physician prescribing since we only had data on prescriptions filled, not prescribed, and our analyses were focused solely on Medicare Part D enrollees, who receive approximately 25% of all prescriptions written in the United States.[@ref35] Furthermore, our data only included prescriptions filled during the 17 months for which payment data were available, whereas the influence of payments might last beyond the date of payment through a persistent effect on prescribing over subsequent months[@ref36] and because of the likelihood that once patients start a drug, they tend to remain with that drug.[@ref37] Thirdly, our data included only payments for 17 months; thus we were not able to differentiate any effect of payments made to physicians prior to this period. Fourthly, while the hospital referral region aggregated data allowed us to evaluate the regional association of payments and prescribing, as well as the impact of payments to "key opinion leaders" on regional prescribing, the potential of ecological fallacy[@ref38] limits individual level inferences. Fifthly, we did not have access to data on other forms of pharmaceutical marketing, such as direct to consumer marketing, journal advertisements, or physician interactions with pharmaceutical representatives that do not involve a transfer of value or payment, which may also affect prescribing.[@ref10] Sixthly, to address possible incomplete reporting in the initial months of Open Payments, we conducted a sensitivity analysis for oral anticoagulants using only 2014 data and found that the estimated associations between payment and prescribing had somewhat larger magnitudes of effect (see table 2 in supplement). Finally, formularies have known associations with prescribing,[@ref39] and they vary across the more than 2500 drug plans available to Medicare Part D beneficiaries nationwide, with up to 250 active formularies in some hospital referral regions. We were thus unable to control for the differences in formularies across hospital referral regions. However, our examination of the 2014 Medicare Part D formulary coverages for non-insulin diabetes drugs showed that 97% included at least one marketed non-insulin diabetes drug on tier 1 or tier 2 of its formulary, implying that the drug was preferred and available at low to modest cost to beneficiaries. Therefore, though formularies likely varied across hospital referral regions, this variation is unlikely to fully account for regional variation in prescribing.

Conclusion
----------

Payments by the manufacturers of pharmaceuticals to physicians were associated with greater regional prescribing of marketed oral anticoagulant and non-insulin diabetes drugs among Medicare Part D beneficiaries. Physicians and policymakers should consider these findings and their implications for patient care when establishing personal, institutional, or legislative policy related to payments by manufacturers of pharmaceuticals to physicians.

### Box 1: US Open Payments program, and study definitions

#### Open Payments

-   A program initiated as part of the 2010 Affordable Care Act and administered by the US Centers for Medicare and Medicaid Services

-   Manufacturers of pharmaceuticals and devices are required to report most transfers of value to physicians, which include items such as food and beverages and speaker and consulting fees

-   The data are searchable through a US government website and available to the public

#### Medicare Part D

-   Provides drug coverage to Medicare beneficiaries. In 2014, Part D provided drug coverage to more than 37 million Medicare beneficiaries, representing 70% of eligible Medicare beneficiaries

#### Hospital referral region

-   Hospital referral regions represent regional healthcare markets for tertiary medical care, and are commonly used to examine regional variation in care. Each hospital referral region contains at least one hospital that performs major cardiovascular procedures and neurosurgery

#### Specialists versus non-specialists

-   In the United States, general practitioners may refer patients with atrial fibrillation for consultation with a cardiologist to advise on management. Similar consultations are common with hematologists for the care of patients with venous thromboembolism, and with endocrinologists for the care of patients with diabetes

-   Oral anticoagulants are most commonly used for atrial fibrillation and venous thromboembolism, thus in this study cardiologists and hematologists were categorized as specialists for oral anticoagulants. All other physicians were considered non-specialists

-   Endocrinologists were considered specialists for non-insulin diabetes drugs. All other physicians were considered non-specialists

#### Marketed versus non-marketed drugs and market share

-   A drug was considered "marketed" if 100 reported payments were made to physicians during the study period

-   Nearly all marketed drugs were brand name versions without generic equivalents

-   We calculated the market share (%) of prescription days filled by marketed drugs from among all prescription days filled within the drug class

-   For example, in a hypothetical hospital referral region with 100 prescription days filled for oral anticoagulants, if 20 prescription days filled were for marketed dabigatran, rivaroxaban, and apixaban, while 80 prescriptions days filled were for non-marketed warfarin, the market share for marketed oral anticoagulants would be calculated to be 20%

### What is already known on this topic

1.  Pharmaceutical manufacturers spend billions of dollars annually in payments to physicians

2.  Most physicians believe these gifts do not influence their prescribing

3.  Several small studies have suggested that payments influence prescribing

### What this study adds

1.  Newly available data on payments and on prescribing covering a large swath of US physicians and patients suggest that payments to physicians are associated with substantial differences in regional prescribing

2.  One additional payment in a region (median value \$13) was associated with approximately 80 additional days filled of the marketed drug in the region

3.  Payments to specialists and payments for speaking and consulting fees were associated with larger regional changes in prescribing than payments for non-specialists or payments for food and beverages or education
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